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DE?R: 

The top thin plate 1 1 a is put on the top of the yoke 1 
constituted by stacked 

thin plates 11, and the end plate 16 is secured to the open 
end of the yoke 1. 

With magnetized permanent magnets (see numeral 5 in 
FIG. 1) attracted to the 

yoke 1 at predetermined positions, the yoke 1 is inserted 
into a die, and a 

thermoplastic resin such as polyphenylene sulfide, 
polycarbonate, unsaturated 

polyester, liquid- crystal plastics or other engineering 
plastics is injected 

into the die to mold the resin integrally with the yoke 1 
and the permanent 

magnets 5 except for outer surfaces of the end plate 16. 
The resultant 

covering not only prevents corrosion of surfaces of the 
respective components 

(yoke 1 and permanent magnets 5) but also prevents 
relative movements of the 

respective components. After inserting the center yoke - 
portion 2 into the 

movable coil 8 of the arm 7, the counter yoke 4 is 

secured to the end plate 16 

attached to the open end of the yoke 1. 

DEPR: 

The permanent magnets in the form of an arc segment oi 
a hollow cylinder used 

in the present invention may be fabricated in the 
following manner: First, the 

R-Fe-B alloy is molten in argon (Ar) or in vacuum by a 
normal method B may be 

added in the fonn of ferroboron. Rare earth element.- aie 
preferably added 

last. The resultant ingot is crushed and milled. The 
crushing may be carried 
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DEPR: 

Starting and running performance of a corrosiQn resist.mt 
rotor can be achieved 

by pressing or shrink fitting an annulus of electrically 
conductive, corrosion 

resistant material over a solid steel rotor core. For solid 
steel rotor cores, 

there will be skin effects, especially during starting, and 
corrosion occurs. 
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DEPR: 

Starting and running performance of a corrosion resi -.i;ui< 
rotor can be achieved 

by pressing or shrink fitting an annulus of electrically 
conductive, corrosion 

resistant material over a solid steel rotor core. For solid 
steel rotor cores, 

there will be skin effects, especially during starling, and 
corrosion occurs. 
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DEPR: 

FIG. 1 is a sectional side view of one embodiment of a 
rotor of the present 

invention comprising a shaft 10, a permanent magnet 
layer 14, and a retainer 

12. The shaft comprises a high permeability magnetic 
metal such as steel 

having an optional hollow core 18 to increase rotational 
critical speed and/or 

permit through flow of a fluid. The retainer often 
comprises a conductive 

material having high strength and low magnetic 
permeability, such as 

INCONEL.TM. 718 (a trademark of hico International, 
Inc. of Huntington, W. 

Va„ for a corrosion-resistant alloy containing primarily 
nickel, chromium, and 

iron). The retainer can alternatively comprise a 

composite of non-conductive 

materials such as KEVLAR.TM. aromatic poryamidc- 

fibers (KEVLAR is a trademark 

of E.I. duPont de Nemours & Co.). Retainer 12 

provides the necessary support 

for the magnet layer 14 to resist centrifugal forces. In 

one embodiment the 

retainer is cylindrical and has a thickness ranging from 
about 0.04 inches to 
about 0.12 inches. 
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DEPR: I 
The motor casing 1 1 will be described in greater detail I 
with reference to FIG-. I 
2. The barrel 31 comprises a first member 32 made of a » 
material, such as cast I 
iron, cast steel, silicon steel, or the like, which is suitable 
to provide | 
magnetic characteristics required of the yoke, and a I 
second member 33 made of a I 
highly c orrosion-resistan t material, the first member 32 « 
being referred to as a J 
"yoke". The second member 33 is in the form of an jj 
aluminum pipe and will be 1 
referred to as a "pipe". The yoke 32 has a body 32a in j 
the form of a hollow j 
cylinder having a relatively large wall thickness. The » 
body 32a has thinner 1 
upper and lower sleeves 32b, 32c at its upper end lower « 
ends, respectively. » 
The body 32a has a substantially circular cross-sectional I 
shape across the axi s | 
thereof and includes a round shoulder 32 d (FIG. 3) at s 
each of its upper and I 
lower end portions. Each of the upper and lower sleeves S 
32b, 32c has an I 
annular groove 34 defined in its portion joined to an end i 
of the body 32a and ! 
having a wall surface lying flush with an end surface 32e ! 
of the body 32a. The J 
aluminum pipe 33 is fitted over the body 32a to cover 
the outer peripheral 

surface thereof and has upper and lower end portions 
bent radially inwardly 

into upper and lower flanges 33a, respectively, held 
closely against the upper 

and lower end surfaces 32e of the body 32a. The 
aluminum pipe 33 can be formed 
from a pipe blank in the form of a plain holl ow cylindc i _j 
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ana coat Hjereof. 
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BSPR: 

One challenge in adding permanent magnets to a Lundell 
rotor concerns securely 

mounting the magnets in a manner which will retain the 
magnets at the high 

speeds at which an alternator rotor rotates. Another 
challenge is in 

protecting the magnets from corrosion while in servitt 
in the rotor. Corrosion 

of permanent magnets is disadvantageous because it 
reduces the structural 

integrity and magnetic strength of the magnets. Yet a 
third challenge in 

adding permanent magnets to a Lundell rotor involves 
finding the highest 

efficiency with which to assemble the rotor, given that 
several more components ~~ 
are now involved. A fourth challenge involves assuring 
sufficient cooling for 

the alternator in light of the additional electrical output 
which is the goal 

of adding the permanent magnets in the first place. 
BSPR 

Rotors for electrical machines according to various 
embodiments of the present 

invention can include embedded permanent magnets and 
the increased power 

density and efficiency which the magnets can provide. 
Further, the design can 

securely hold the permanent magnets in place, rjipteyj 
against corrosion of the 

permanent magnets and be assembled with very high 

efficiency. Rotors according 

to the present invention can thus provide substantial 

advantages over 

alternative designs. 
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invention can include embedded permanent magnets and 
the increased power 

density and efficiency which the magnets can provide. 
Further, the design can 

securely hold the permanent magnets in place, Erotget 
against corrosion of the 

permanent magnets and be assembled with very high 

efficiency. Rotors according 

to the present invention can thus provide substantial 

advantages over 

alternative designs. 

DEPR: 

Refer now additionally to FIGS. 3A and 3B, two views 
of fan 24 of FIG. 1. Fan 

24 is preferably molded of plastic. Fan 24 has six 

preferably enclosed pockets 

36. Each pocket 36 contains an insert-molded 

permanent magnet 38. Permanent 

magnets 38 can be of any known permanent magnet 

material, including but not 

limited to ferrite and rare earth magnetic material. An 
advantage of designing 

pockets 36 to fully enclose magnets 38 is that magnets 
38 are then protected 

IramjeoiTO^ign during service in rotor 10. Each pocket 
36 is located so that 

when fan 24 is assembled into rotor 10, a pocket 36 is 
pressed under a pole 

finger 22 of second pole piece 14 and above body 32 o t 
first pole piece 12. 

This is preferably a very snug or interference fit. 
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BSPR 

The permanent magnets of the motor rotors comprises a 
bonded magnet made of 

mixture of magnetic powder and synthetic resin . 

DEPR: I 
Further, in the present invention , since the permanent j 
magnets 5a, 5b are a i 
bonded magnet composed of a mixture of magnetic 
powder and synthetic resin, the j 
eddy current is prevented from being generated in the | 
permanent magnets 5 a, 5b> __J 
resulting in reducing the heat generated in the motor 
rotors 5A, 5B to a 
minimum degree. 

DEPV: 

(3) Since the permanent magnets are a bonded magnet 
composed of a mixture of 

magnetic powder and synthetic resin,, the eddy current 
is prevented from being 

generated in the permanent magnets^ thus reducing the 
heat generated in the 
motor rotors . 
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ABPL: 

A motor having rotor has a good balance of inertia and a 
magnetic 

characteristic that match the specifications of the motor 
with which those 

rotors are to be used. A rare- earth containing iron-base 
resirt -bonded magnet 

is molded from an iron-base magnetic powder 

containing a rare earth metal such 

as neodymium and praseodymium in gowder,. a 

thermoplastic or thermosetting resin 

and additive. A density and magnetic characteristic is 

proportionally changed 

by adjusting a mixing ratio of a filler powder . 

Specifically, when a mixing 

ratio of filler powder containing tungsten having a 

density 19.1 g/cm.sup.3 is 

in 13 vol % is inj ected, or a mixing ratio of all oy powder 
containing tungsten 

an nickel, or tungsten and chromium having a density 
10.5 g/cm.sup.3 is 

compression-mold, its magnetic flux assume the same 
value as those of 

compression-molded Sm--Co magnets . 
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permanent mag^U_css§^Mkl&M&£^MS£^l 
arranged members are formed by 



* 1 



molding and solidifying mixed powder ofmaterials 



including at least uroii^ 

neodymium, samarium and cobalt, sintering the 
resultant product and magnetizing 
the sintered product. The outer cylinder is formed by 
melting a resin material 

and impregnating windings or woven cloths of carbon 

fibers or ceramic fibers 

with the resultant molten resin material. 

DEPR: 

In order to produce the segmental members 66 of 
permanent magnets, magnetic 

rjgwder containing elements, such as iron, neodymimn. 
samarium and cobalt is 

packed in a mold comprising semicircular or fan-shaped 
segments, and the 

resultant powder is solidified by compression molding 
the same at a high 

temperature to obtain molded bodies, which are then 
sintered while applying 

thereto a magnetic field so that magnetic poles occur in a 
predetermined 

direction, whereby lines of magnetic force are set in 
order. During ttiis time, 

the molded bodies in the segments are set to shapes 
substantially identical 

with predetermined shapes prior to a sintering operation 
so that the molded 

bodies have high-precisi on final shapes. The segmental 
members 66 of sintered 

permanent magnets are then taken out of the mold. 
DEPR: 

A method of manufacturing permanent magnets 
con^titntingthe rotor 7 f will now 
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.V- the permanent magnets used in the present invention 
can be produced by 

conventional methods such as a powder metallurgy 
method, a plastic working 
method (swaging, extruding, rolling and so on), a 
bonded magnet method, a 

cait ing method, and a ultra-rapid cooling method. For 
foiniing the permanent 

J'l-iL'Jl^S of the invention, there can be used at least one 
conventional permanent 

magnet material selected from the group consisting of a 
taie earth element 

uiaunet material, an Alnico magnet material, a Mn-Al 
magnet material and so on. 

Sikh rare earth element magnet material is composed of 
R--I'e -- B alloy, Sm --Co 
alloy, or Sm--Fe-N alloy (R is at least one selected 
Aom the group consisting 
of rare earth elements containing Y, and there may 
optionally be contained at 

least one element effective for magnetic properties, 
which is selected from the 

group consisting of Co, Al, Nb, Ga, Fe^ Cu, Zr, Hf, 
Ni, V, Si, Sn, Cr, Mo, 

Zn, Pt, Bi, Ta, W, Sb, Ge and Mn. Further, there may be 
contained at least one 

incidental impurity element selected from the group 
consisting of O, Q N, H, P 

and S). Also, the permanent ma gnets of the invention 
may be formed mainly by 

powder (particles) of at least one selected from the 
above permanent magnet 

materials, and a conventional thermoplastic resin, or a 
conventional 

Iheunosetting resin, or a conventional rubber material, 
namely a conventional 

bonded magnet (preferably, an anisotropic bonded 
magnet) containing the above 
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DOCUMENT-IDENTIFIER: US 5800728 A 

TITLP: Permanent magnetic material made of iron-rare 

c.ulli metal alloy 
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BE PR: 

'I he formed ingot was annealed at 900. degree. C. for 
seven days and crushed in 

an iion mortar and then crushed in a ball mill in the 
organic solvent particle 

size of about 10 .mu m. In order to permeate nitrogen in 
this powder, the 

powder was thermally treated at approximately 
5 50. degree. C. in nitrogen gas 
(Ksub.2). As a result, 1.68 wt % of nitrogen was 
included in the material. 

Thus, the ratios of the components of the material were 
72.2 wt % Fe, 19.4 wt % 

fiin, 5.91 wt %T1 0.423 wt % C, 0.381 wt %B and 
1 68 wt % JNL respectively, 
(hat is, the atomic ratios of the components of the 
material. Fe, Sm, Ti, C, B. 

siridN were 74.5%, 7.45%, 7.11%, 2.03%, 2.03% and 
6.91%, respectively. 
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US-PAT-NO: 6307297 

DOCUMENT-roENTIFIER: US 6307297 Bl 
TITLE: Recessed alternator pole piece 
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Detailed Description Text - DETX (8): 

Permanen t magnets 40 are disposed beneath the claw 
fingers and between the claw 

fingers and the rotor coil 30. (For simplicity and ease of 
presentation, the 

magnets 40 are not shown in FIGS. 4-7.) Preferably, the 
magnets are located 

near the tips of each of the pole claw fingers and held in 
place by an q>oxy 

adhesive. Also preferably, the magnets 40 do not extend 
beyond the pole claw 

fingers. Magnets 40 are thus supported by solid iron 
magnetic circuits on both 

sides thereof which provide the requisite flux conducting 
path. 
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